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DETAILED ACTION 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S. C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1. Claims 1-16, and 18 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

With respect to claim 1 , 

it is not clear where a dielectric layer is located for forming a semiconductor device. 

With respect to claim 5 , 

a. It is not clear where "an adjacent gate structure" comes from and is located. 

To have the patent weight, limitation "an adjacent gate structure" should be positively 

cited in the claim as a part of a process step. What happen if a semiconductor device 

does not have an adjacent gate structure? 
With respect to claim 11, 

It is not clear where "said dielectric layer" is formed 
With respect to claun 12, 

It is not clear where "a dielectric layer material: silicon nitride selectivity" comes from 
and where "a dielectric layer material" & "silicon nitride" are located. A patent weight of the 
claimed selectivity value could not be given unless limitation of "silicon nitride" is positively 
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cited in the claim as a part of a process step - patent weight of "a dielectric layer material: 
silicon nitride selectivity" value can not be given when forming a semiconductor device that 
does not have silicon nitride. In addition, it is not clear that "a dielectric layer material" as 
cited in claim 12 line is the material of the dielectric layer as cited in claim lor not. 
With respect to claim 13, 

It is not clear where "a dielectric layer material: silicon oxide selectivity" comes from 
and where " a dielectric layer material" and "silicon oxide" are located. A patent weight of 
the clauned selectivity value could not be given unless limitation of "silicon oxide" is 
positively cited in the claim as a part of a process step - patent weight can not be given when 
forming a semiconductor device that does not have silicon oxide. In addition, it is not clear 
that "a dielectric layer material" as cited in claim 13 is the material of the dielectric layer as 
cited in claim lor not. 
With respect to claim 18, 

It is not clear where "silicon nitride" and "silicon oxide" come from and are located at. 
A patent weight of "the first etch chemistry is selective to silicon nitride" and "the second etch 
chemistry is selective to silicon dioxide" could not be given unless limitations "silicon nitride" 
and "silicon dioxide" are not positively cited as a part of a process step - the patent weight can 
not be given when forming a semiconductor device that does not have silicon nitride and/or 
silicon dioxide.. 

Moreover, it is not clear that "the first etch chemistry is selective to silicon nitride" 
means that the fu-st etch chemistry is selected to etch silicon nitride or the fu-st etch chemistry 
is selected to etch the fu"st portion of the dielectric layer while does not etch the silicon nitride. 
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Similarly, it is not clear that "the second etch chemistry is selective to silicon dioxide" means 
that the second etch chemistry is selected to etch silicon dioxide or the second etch chemistry is 
selected to etch the second portion of the dielectric layer while does not etch the silicon 
dioxide. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the apphcant for patent, or on an international application by another 
who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the 
invention thereof by the applicant for patent. 

3. Claims 1-5, 8, 10-13, 15, and 17-18, as being best understood, are rejected under 35 
U.S.C. 102(b) as being anticipated by Planner et al [US 5,783,496]. 

Planner et al, figs 2-5 and col 1-7, discloses the claimed method of forming a contact 
hole in a semiconductor device comprising steps: 

depositing a dielectric layer upon first and second gate laterally spaced gate structures 
(28, 30, fig 2) on a semiconductor layer (22) comprising isolation regions (24,26); 

etching a first portion of the dielectric layer with a first etch chemistry; and 

etching a second portion of the dielectric layer with a second etch chemistry different 
from the first etch chemistry, wherem a thickness of the second portion of the dielectric layer 
is greater than approximately one half of a height of the first and second gate structures. 
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4. Claims 1-5, 8,10-13, 15, 17-18, as being best understood, are rejected under 35 
U.S.C. 102(b) as being anticipated by Tsai et al [US 5,728,619]. 

Tsai et al, figs 1-9 and col 1-15, discloses the claimed for forming an opening in a 
semiconductor device comprising steps: 

depositing a substantially continuous dielectric layer (24, fig 2) upon first and second 
gate laterally spaced gate structures on a semiconductor layer comprising isolation regions; 

etching a first portion of the substantially continuous dielectric layer with a first etch 
chemistry (fig 3); and 

etching a second portion of the substantially continuous dielectric layer with a second 
etch chemistry comprising a hydrogen-containing compound (CHF3, fig 4) wherein a thickness 
of the second portion of the substantially continuous dielectric layer is greater than 
approximately one half of a height of the first and second gate structures. 

5. Claims 1-2,4,6-8,10-13,15-16, as bemg best understood, are rejected under 35 
U.S.C. 102(e) as being anticipated by Yang et al [US 6,274,481]. 

Yang et al, figs rs-3's and col 1-5, discloses the claimed for forming a self-align 
contact in a semiconductor device comprising steps: 

depositing a substantially continuous dielectric layer (50, 60, fig 2D) upon first and 
second gate laterally spaced gate structure on a semiconductor layer comprising isolation 
regions; 

etching a fu:st portion of the substantially continuous dielectric layer with a first etch 
chemistry substantially free of hydrogen (C4F8/CO) to expose a sidewall spacer of said gate 
structure; and 
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etching a second portion of the substantially continuous dielectric layer with a second 
etch chemistry comprising a hydrofluorocarbon (CHF3) to expose the semiconductor layer 
under said substantially continuous dielectric layer, 
[see figs 2D-2H and particularly col 3 lines 1-28 for details]. 

6. Claims 1-5, 8-13 are rejected under 35 U.S.C. 102(b) as being anticipated by Nulty 
[US 5,562,801]. 

Nulty, figs 1-20 and col 1-15, discloses the claimed for forming a a semiconductor 
device comprising steps: 

depositing a substantially continuous dielectric layer (1501, fig 15) in contact with 
sidewall spacers (1502) of a gate structure (1504) and a semiconductor layer (1500) comprismg 
isolation regions (1503) 

etching a first portion of the substantially continuous dielectric layer with a first etch 
chemistry substantially (fig 16, col 12 lines 6-29); and 

etching a second portion of the substantially continuous dielectric layer with a second 
etch chemistry comprising a hydrogen-containing compound (C2H2F4/CHF3, fig 17). 

7. Claims 1-8, 11-14, 15-19, and 20, as being best understood, are rejected under 35 
U.S.C. 102(e) as being anticipated by DeBoer et al [US 6,258,729]. 

DeBoer et al, figs 1 -5 's and col 1-15, discloses the claimed for forming a self-align 
contact in a semiconductor device comprising steps: 

depositing a substantially continuous dielectric layer (141, e.g. F-TEOS, fig 4 A) upon 
first and second gate laterally spaced gate structure on a semiconductor layer comprising 
isolation regions; 
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etching a first portion of the substantially continuous dielectric layer with a first etch 
chemistry substantially free of hydrogen (figs 4A-B, fluorocarbon, col 12 lines 10-34, col 10 
lines 33-48) to expose a sidewall spacer of said gate structure; and 

etching a second portion of the substantially continuous dielectric layer with a second 
etch chemistry comprising a hydrogen-containing compound (figs 4B-C, col 12 lines 48-51, 
col 11 lines 17-34) to expose die semiconductor layer under said substantially continuous 
dielectric layer. 

8. Claims 1-6, 8, 11-13, 15, 17-18, as being best understood, are rejected under 35 
U.S.C. 102(e) as being anticipated by Wang et al [US 6,074,959]. 

Wang et al, figs 1-5 col 1-16, discloses the clauned method of forming an opening in a 
semiconductor device comprising steps of: 

depositing a substantially continuous dielectric layer (24, fig 1) upon first and second 
gate laterally spaced gate structures (10,12) on a semiconductor layer (14) comprising 
isolation regions (18); 

etchmg a first portion of the substantially continuous dielectric layer with a fnst etch 
chemistry substantially free of hydrogen (C3F6); and 

etching a second portion of the substantially continuous dielectric layer with a second 
etch chemistry comprising a hydrogen compound (C3H2F6) to expose the semiconductor layer 
under said substantially continuous dielectric layer. 

9. Claims 1-5, 8, 11-13, 15-18, and 20, as being best understood, are rejected under 35 
U.S.C. 102(e) as being anticpated by Chen et al [US 6,025,255]. 
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Chen et al, figs 3-5 col 1-6, discloses the claimed for forming a opening in a 
semiconductor device comprising steps: 

depositing a substantially continuous dielectric layer (28, fig 4D) upon first and second 
gate laterally spaced gate structures on a semiconductor layer (10) comprising isolation regions 
(16); 

etching a first portion of the substantially continuous dielectric layer with a first etch 
chemistry substantially free of hydrogen (figs 4D-4E, col 5 lines 24-67 and col 6 lines 1-8) to 
expose a sidewall' spacer of said first and second gate structures; and 

etching a second portion of the substantially continuous dielectric layer with a second 
etch chemistry comprising a hydrogen-containing compound (figs 4E-4F, col 6 lines 9-46) to 
expose the semiconductor layer under said substantially continuous dielectric layer. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

10. Claims 6-10, 12-13, 14, 18, and 19, as being best understood, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Planner et al [US 5,783,496], Tsai et al [US 
5.728,619], Nulty [US 5.562.801], Yang [US 6,274,481], Deboer et al [US 6,258,729], Chen 
et al [US 6,025.255]. or Wang et al [US 6.074,959]. 
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With respect to claims 6-10, etchants comprising substantially free of hydrogen, C4F8 
& CO, hydrogen-containing compound, C2H2F4 and CHF3 are conventional etchants for 
etching the dielectric layer. The selection of a known material based on its suitability for its 
intended use supported a prima facie obviousness determination in Sinclair & Carroll Co., 
Inc. V. Interchemical Corp. , 325 U.S. 327, 65 USPQ 297 (1945) (Claims to a printing ink 
comprising a solvent having the vapor pressure characteristics of butyl carbitol so that the mk 
would not dry at room temperature but would dry quickly upon heating were held invalid over 
a reference teaching a printing ink made with a different solvent that was nonvolatile at room 
temperature but highly volatile when heated in view of an article which taught the desired 
> boiling point and vapor pressure characteristics of a solvent for printing inks and a catalog 
teaching the boiling point and vapor pressure characteristics of butyl carbitol. "Reading a list 
and selecting a known compound to meet known requirements is no more ingenious than 
selecting the last piece to put in the last opening in a jig - saw puzzle." 65 USPQ at 301.). 
It would have been obvious for those skilled in the art to use etchants comprising substantially 
free of hydrogen or C4F8/CO for etching a first portion of the dielectric layer and using 
etchants comprising a hydrogen-containing compound, C2H2F4 or CHF3 for etching a second 
portion of the dielectric layer in the process of Flanner et al, Tsai et al, Nulty, Yang et al, 
Deboer et al, Chen et al or Wang et al. 

With respect to claims 12-14, 18 and 19, ranges of selectivity for the first and second 
etch chemistry and range of concentration of phosphous in the dielectric layer are considered to 
involve routine optimization while has been held to be within the level of ordinary skill in the 
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art. As noted in In re AUer, the selection of reaction parameters such as temperature and 

concentration would have been obvious. 

"Normally, it is to be expected that a change in temperature, or in concentration, or in 
both, would be an unpatentable modification. Under some circumstances, however, 
changes such as these may be impart patentability to a process if the particular ranges 
claimed produce a new and unexpected result which is different in kind and not merely 
degree from the results of the prior art... such ranges are termed "critical ranges and the 
applicant has the burden of proving such criticality . . . More particularly, where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation. " 
In re Aller 105 USPQ233, 255 (CCPA). See also In re Waite 77 USPQ 586 (CCPA 
1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 USPQ 314 (CCPA 
1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 (CCPA 
1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 
1934), 

In addition, with respect to claim 14 and 19, using a doped silicon oxide having a 
phosphorus concentration of less than approximately 6 Wt % as an dielectric layer is well- 
known in the art. The selection of a known material based on its suitability for its intended use 
supported a pruna facie obviousness determination in Sinclair & Carroll Co., Inc. v. 
Interchemical Corp. , 325 U.S. 327, 65 USPQ 297 (1945). 

11. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et al [US 
6,£)?,^,?,55] .er Chen et al [US 6,025,255] in view of DeBoer et al [US 6,258,729]. 
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Chen et al, figs 4's-5 and col 1-6, substantially discloses the claimed method of forming 
a self aligned contact comprising steps of: etching a first portion of a substantially continuous 
dielectric layer (28, fig 4D-4E) adjacent to a gate structure with a first etch chemistry to 
expose side wall spacer (27) of said gate structure; and etching a second portion of the 
substantially continuous dielectric layer with a second etch chemistry comprising a 
hydrofluorocarbon etchant sufficiently to expose a substrate under said substantially continuous 
dielectric layer. 

Chen et al does not teach said first etch chemistry substantially free of hydrogen. 

Since it is well-known in the art that a etchant substantially free of hydrogen can be 
used for etching a dielectric layer, it would have been obvious for those skilled in the art to use 
an etch chemistry substantially free of hydrogen in the process of Chen et al to etch the first 
portion of the dielectric layer. The selection of a known material based on its suitability for its 
intended use supported a prima facie obviousness determination in Sinclair & Carroll Co., 
Inc. V. Interchemical Corp. , 325 U.S. 327, 65 USPQ 297 (1945). 

In the other hand, Deboer et al teaches an equivalent between using an etch chemistry 
substantially free of hydrogen (fluorocarbon) or using an etch chemistry widi an presence of 
hydrogen (hydrofuorocarbon) for etching a first portion of the dielectric layer (layer 141 of fig 
4B or layer 16 of fig 1) in forming a self-aligned contact [see col 10 lines 33-48]. It would 
have been obvious for those skilled in the art to combine the teaching of Deboer et al in the 
process of Chen et al to use the first etch chemistry substantially free of hydrogen to etch the 
first portion of the dielectric layer - since it is well-known in the art that an etch chemistry 
with or without hydrogen would etch a first portion of a dielectric layer. 
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Conclusion 



12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Wang et al [US 6,183,655], Yang et al[US 6,184,147], Doshi [5,631,179], Sung 
et al [US 5,631,179], Ko et al [6,117,791] and Toshiharu Akimoto [JP 1-238147]. 

13. Any inquiry concerning this communication or earlier communications from the 
exammer should be directed to Thanhha Pham whose telephone number is (703) 308-6172. 
The examiner can normally be reached on Monday-Thursday 8:00 AM - 7:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Bowers Charles can be reached on (703) 308-2417. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 308-3432 for 
regular communications and (703) 308-7725 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308-0956. 



Thanhha Pham 
September 20, 2001 




Supefvisorv Patent Examiner 
Technology Center 2800 



